of a consortium that includes a parallel center at the University of Michigan, was established in 1998 through a 5-year grant from the Social Security Administration. The goals of the Center are to promote research on retirement issues, to transmit new findings to the policy community and the public, to help train new scholars, and to broaden access to valuable data sources. Through these initiatives, the Center hopes to forge a strong link between the academic and policy communities around an issue of critical importance to the nation's future. 
Introduction
This research analyzes the job search behavior of older Americans, presenting one of the first formal dynamic models of job search by older individuals, and empirical evidence of the importance of this behavior among this population using data from the Health and Retirement Study (HRS). This behavior, although mentioned in the literature for almost two decades, has been less formally modeled than for example retirement incentives and their policy implications.
Several factors currently compound to make this topic an important one in the agenda of the Economics of Aging: increasing longevity, improving health, strong labor market conditions, increasing labor supply flexibility stemming from an increase in the use of part-time work and the use of technological advances to promote second careers, and increasing labor force participation, make the study of search behavior at the end of the life cycle, in a formal theoretical and empirical model, an important contribution in order to realize what Steven H. Sandell already emphasized more than a decade and a half ago: "If in the next century the nation is to effectively use older workers' skills and experience, the development of new retirement and employment policies must begin today." (Sandell 1987, p.p. 245 ).
In Sandell (1987) , and also in Borus et al. (1988) , the focus was on the problems that older workers face in the labor market. The contributors to those volumes identified four aspects that would help improve the situation of older individuals in the labor force: improving economic conditions; increase in labor market flexibility; investment in training and retraining; and improving job search. A decade and a half after those remarks where made the economic conditions are quite good for both younger and older workers, and labor market flexibility has increased substantially among older workers if we consider the increasing trend towards part-time work and self-employment among older individuals. However, there has been relatively little improvement in the understanding of the processes that lead to and foster job search behavior and human capital accumulation at the end of the life cycle. In this study I propose a model of job search and I present empirical evidence that backs the assertion that this topic is interesting and worth exploring.
I present a dynamic model of job search behavior at the end of the life cycle and under uncertainty. A utility maximizing model is solved and simulated in which individuals endogenously choose how much to consume, save, work and search over their life cycle. I complement this theoretical model with an empirical analysis of job search behavior at the end of the life cycle using data from the HRS. I extend the dynamic model presented in Benítez-Silva (2002) and Rust, Buchinsky, and Benítez-Silva (2002) , to account for the fact that individuals use some of their available time to search for jobs at almost any point in their lives. Searching is costly in terms of leisure and in terms of monetary resources, but it is also productive because it has a positive effect on the wage individuals expect to face in the subsequent periods. This model represents one of the first efforts to integrate the job search decision in a utility maximizing framework where individuals are making consumption, saving, and employment decisions under uncertainty. The model proposed extends the seminal work of Seater (1977) to account for uncertainty, public pensions, and a deeper discussion of the implications for consumption, saving, and labor supply of integrating the traditional consumption/saving literature with the search literature.
The empirical analysis of search behavior at the end of the life cycle presented here represents one of the first efforts to characterize job search as an important issue to consider for older individuals. Up to now most of the research in the Economics of Aging has not paid much attention to search behavior since relatively few people returned to work after retirement or work beyond the traditional retirement ages.
However, increased life expectancy and improved health, along with new technological opportunities, allow individuals to consider second careers and to search for what researchers have called bridge jobs or parttime jobs, as a way of phasing out of the labor force. This makes the study of the search decision of this population an interesting and novel project. Only a few research efforts, including Hutchens (1988 Hutchens ( , 1993 and the volumes by Sandell (1987) and Borus et al. (1988) , deal directly with the issue of aging and search behavior. However, even those researchers only concentrate on the problems that older workers face to find jobs comparable to those of younger individuals. Turning to the search literature, the emphasis has mostly been on the empirical analysis of young and middle-aged individuals. 1 Also, theoretical search models have not investigated the implications of the searching parties' distinct characteristic of approaching or having reached retirement age. 2 The estimation results using cross-section and panel data models show the importance of age, marital status, education, and especially previous work attachment and health limitations in the decision to search for a new job. We observe clear differences depending on whether the individual is employed or non-employed, and we also observe significant differences between males and females with respect to the importance of the driving forces behind job search decisions.
In the next section I use the HRS to highlight the importance of job search at the end of the life cycle, and present cross-section and panel data estimates of the decision to search for a job by employed and non-employed older Americans. In Section 3 I introduce the dynamic model, and Section 4 discusses the simulations of the stochastic problem and connect its results to the empirical evidence. Section 5 concludes.
1 See for example Sandell (1980a Sandell ( , 1980b , Parsons (1991) , and Topel and Ward (1992) . Devine and Kiefer (1991) and Van den Berg (1999) provide surveys of the empirical search literature. See also Burdett and Mortensen (1998) , and Van den Berg and Ridder (1998) for recent examples of the empirical equilibrium approach to search. More recently Bhattacharya, Mulligan, and Reed (2001) present a traditional model of labor market search which takes into account retirement policies that foster early retirement.
2 In most of the literature, see for example Stigler (1962 ), McCall (1970 , and Gronau (1971) , leisure is assumed to be fixed and individuals are income maximizers. Whipple (1973) introduces utility maximization but still assumes labor to be fixed.
Search at the End of the Life Cycle
In this section we perform an empirical analysis of job search behavior at the end of the life cycle using all available waves of the HRS. The HRS is a nationally representative longitudinal survey of 7,700 households headed by an individual ages 51 to 61 as of the first round of interviews in 1992-93. The primary purpose of the HRS is to study the labor force transitions between work and retirement with particular emphasis on sources of retirement income and health care needs. It is a survey conducted by the Survey Research Center (SRC) at the University of Michigan and funded by the National Institute on Aging. 3 Up to now data of the first five waves of the survey are available. The last four waves of the data were conducted by phone using the computer assisted technology (CATI) which allows for much better control of the skip patterns and reduces recall errors. Figure 1 shows the percentage of individuals by age who said they were searching for a job using the HRS. 4 The same graph also shows the responses of the employed and the non-employed. Given the nature of the HRS we only have data for individuals age 50 to approximately 75. 5 Notice the relatively large percentage of individuals in their fifties that are still actively searching for jobs, a fact that encourages us to investigate further the nature of this activity by older Americans.
Figures 2 and 3 present the information about search behavior for non-employed and employed individuals using the Health and Retirement Survey and show that job search is undertaken by a substantial proportion of individuals in our sample, and that their responses to a variety of questions regarding job search show that they are active job seekers. Figure 2 shows that 6.5% of non-employed individuals were searching for a job in the month before the interview, and that more than half of those were searching exclusively for a full-time job, and around 25% only wanted a part-time job. Both types of searchers rely quite heavily on direct contacts to try to find a job, and full-time seekers used more frequently employment agencies and more informal channels. The chart also shows that among non-searchers a sizable proportion actually wants a job, and that almost 60% of them would want a part-time job. Figure 3 presents similar results for employed workers. Employed individuals search in a higher proportion, 8.3%, and almost 2 out of 3 of them were searching for a full-time job. Both part-time and full-time searchers rely more on direct contacts and informal channels to search for their new job. Among non-searchers, more than 70% said 3 See Juster and Suzman (1995) , Gustman, Mitchell, and Steinmeier (1995) , or the HRS web page. 4 I consider employees and self-employed individuals to be searching for a job if they answered yes to the question: Are you currently looking for another job? For non-employed respondents they answered yes to the question: Have you been doing anything to find work during the last four weeks? 5 There are a few individuals in the sample older than 75, but none of them was searching for a job. Since the HRS was supposed to be representative of the U.S. population of individuals 51 to 61 as of the first round of interviews (in the field during 1992) we do not really lose much information by ignoring those respondents. they would not consider other jobs, mainly because of their fear to lose their pension and health insurance benefits.
Another issue supporting the enterprise of my research comes from recent work that finds that the job search indicator has behavioral meaning in a multivariate setting due to its strong impact on the labor supply decisions of older individuals. Benítez-Silva and Heiland (2000) , also using the HRS, make the case for job search to be an important variable in a reduced form study of labor force transitions. This variable has a sizable effect on transitions from non-employment to employment, and also in transitions from employment to new jobs or self-employment. The first part of this result is interpreted as indicating that the distinction between unemployment and out of the labor force is behaviorally meaningful among older individuals, extending the result of Flinn and Heckman (1983) who used data on young men. The second part comes to emphasize the importance of on-the-job search among this population.
Summary Statistics
The HRS provides the researcher with a large array of socio-economic and demographic variables, health indicators, ADLs, IADLs, and even some variables that measure expectations. Table 1 , in panels A and B, presents an exploratory analysis of the data. If we compare the subpopulation of those that report searching for a job with the full sample of respondents, we can observe that they are more likely to be younger and male, and less likely to be white and married. The searchers are likely to have a lower level of net worth, but a higher level of income in the previous year. They are also much less likely to be without health insurance, and also less likely to be receiving Medicare or Medicaid. Searchers are in overall better general health, and are less likely to have health limitations, but are more likely to be smokers and moderate drinkers.
It is important, however, to make a clear distinction between those searching on-the-job and nonemployed searchers. Compared with those searching on-the-job, non-employed searchers are older, less likely to be male, married, and white, and substantially less likely to hold a bachelor or professional degree.
They are on average less wealthy than their employed counterparts, and they are also more likely not to have any type of health insurance, and rely more on Medicare and Medicaid. Finally, non-employed searchers are in overall worse health, and with more health limitations than those searching on-the-job.
Cross-Section and Panel Data Estimates
Our objective here is to show what are the determinants of the job search decision among employed and non-employed older Americans. We will use both cross-section and panel data estimates of a binary choice model, where the dependent variable is the decision to search for a job. The Probit estimates are the result of fitting the following standard Probit model:
where S is a dichotomous variable indicating whether the individual had searched for a job in the month preceding the interview, X is a vector of exogenous explanatory variables including a constant, β is a vector of coefficients, and v is a normally distributed disturbance with mean zero and variance σ vv .
The Random Effects Probit model adds a single random effect to the equation above, and takes into account the multi-period nature of the data. For a given individual i and time period t the model can be written as follows:
where u i is the random individual specific effect, which is normally distributed with mean zero and variance σ uu . The remaining error term, v it , representing unobserved individual characteristics that vary with time, is also assumed normal with mean zero and variance σ vv . We will take u i , and v it to be independent of each other and of the X it explanatory variables. We will integrate out the unobservable component using Gauss-Hermite quadrature with 12 nodes, which means we would be able to integrate exactly a polynomial of degree 23. Increases in the number of nodes had basically no effect on the estimates shown below. Table 2 presents Probit and Random Effects Probit Maximum Likelihood estimates of the decision to search for a job by the full sample of employed and non-employed individuals. First, we can see that age has the expected negative effect, something consistent with the theoretical dynamic model presented in the next section. Past attachment to the labor force represented by the Workpre variable, which reflects the proportion of months worked out of the last 12, has a positive and significant effect, with a large marginal effect, but currently being an employee has, other things equal, a negative, and fairly high, marginal effect on the probability of searching for a job, and so does being self-employed. As we will see in Tables 3 and   4 , the positive effect of the attachment to the labor force variable is driven by non-employed respondents, 6 Using the standard probit model with pooled data produces consistent but inefficient estimates, see Maddala (1987) . However, as shown by Guilkey and Murphy (1993) , in finite samples, and if the number of time periods is larger than two, the standard probit model performs quite poorly compared with the Random Effects probit model. For all the models presented below a Likelihood Ratio test comparing the pooled probit estimator and the random effects probit estimator always rejected the pooled estimator in favor of the panel characterization. The LR, tests whether the panel variance component is of relevance in the model. which seems to indicate that those out of work for longer periods are less likely to search for (and probably eventually find) a job. This is not too surprising if we believe that some might have withdrawn from the labor force and others might be discouraged to search because of the deterioration of their human capital. This means that once we control for variables like health, age, insurance status, etc., non-employed respondents are more likely to search than employed ones. 7 Still in Table 2 , net worth has a negative and significant effect on the probability of searching, something consistent across specifications, and also consistent with the theoretical model that will show that as individuals accumulate wealth job search becomes less common. Not having access to health insurance has a large positive and significant marginal effect on the probability of searching for a job among this population, a result consistent with the large literature that emphasizes the importance of health insurance among older individuals (Currie and Madrian 1998) , and having access to private health insurance also has a positive effect but not as significant. Another interesting variable that we introduce in the tradition of McCall (1970) is a proxy for the expected period of employment, the self-reported probability of living to age 85. We would expect it to be positively correlated with the likelihood of searching for a job and, the results confirm that conjecture. In our theoretical model this effect is present through the fact that individuals know that even in the best of circumstances they will die at age 85, therefore, as this age approaches search is less attractive for them. Being married has a fairly large negative and significant effect, we will later see that this is driven mainly by the effect of marriage on women's decisions. Also, those with a college degree are more likely to search for jobs than those with a lower (or higher) educational level. 8 A dummy variable indicating whether the individual has a health limitation for work, has a significant negative effect on the decision to search for a job, interestingly we will see below that this is driven by the effect of this variable on the decision of non-employed respondents, and the pooling of individuals obscures the positive effect that this variable has on the search decision of employed individuals, as we will see in Table 3 . A binary indicator for self-reported psychological problems has a very large positive effect on the probability of searching for a job, which might reflect that some of these problems are likely to be work related (stress, bad working environment), or related to being out of the labor force (depression, anxiety regarding financial security).
Finally, self-reported indicators of general health show that those in worse health are substantially less likely to search for new jobs, this result will be especially strong for non-employed individuals Table 3 presents the same type of estimation results but for employed individuals. 9 In this case there are 7 In the theoretical model almost all the search is on-the-job, therefore, an extension to introduce an stochastic shock to employment seems like a logical path for future research. 8 The introduction of demographic variables is justified by the fact that we want to control for this type of characteristic to better assess the effect of the other variables of interest.
9 See Black (1981) for a similar study using the PSID. some interesting differences with the previous table; first, the health limitation indicator has now a positive effect on the probability of searching for a job, probably indicating that employed individuals that have a limitation to perform their work are more likely to search for another job that might accommodate better their partial disability. 10 This is also true for individuals with a psychological problem, but reverses for the self-reported indicators of general health, which have a negative effect as individuals report being in fair or poor health. However, these indicators are not significant for this sample. Another coefficient worth focusing on, is the negative and significant effect of the labor force attachment variable on the probability of searching for a job, a result that might seem counterintuitive but that can be explained by the fact that those that have worked more continuously in the last year are more likely to have a stronger attachment to their current job and have had less time to explore other options outside their current job. It is also worth noticing the negative and significant effect that an indicator for self-employment has on the search decision, this is quite reasonable, since those individuals that own their business are less likely to be searching for new jobs. Table 4 shows the estimates of the search decision for non-employed individuals. The first difference with Table 3 is the positive, and very large, effect of the work attachment variable, Workpre, which indicates that those that worked more prior to their non-employment spell are much more likely to search for new jobs.
The second difference is the negative effect that having a health limitation for work has on the probability of searching for a job, meaning that those with some kind of disability are less likely to try to come back to the labor force. Finally, notice the much better explanatory power of this model compared with the model for on-the-job search. Tables 5 and 6 separately estimate the on-the-job search decision for males and females. An interesting result is the asymmetric effect of marriage for these two populations. For males, marriage has a small, positive, but insignificant effect on the decision to search for a new job, but for females, it has a large, negative, and significant effect on the decision to search for new jobs. This result might be a hint of a behavioral difference between males and females regarding their approach to on-the-job search, with females being more loyal to their employers. We can also observe that the work attachment indicator has a larger marginal effect for female respondents, but the positive marginal effect of having a work limitation is larger for males.
Finally, Tables 7 and 8 , show the Probit and Random Effects Probit estimates for non-employed males and females. Again, we can observe the asymmetric effect of marriage among these two populations, from being an insignificant regressor for males, to having a fairly large negative effect for females. We can also observe the larger marginal effect among females of the work attachment indicator, and the larger marginal effect for males of the health limitation indicator. Notice also the different effect of the psychological problems indicators among these two populations, for males it has an insignificant effect on the probability of searching for a job, but for females it is also positive, but fairly large and statistically significant.
A Model of Job Search over the Life Cycle
The model presented in this section is an extension of the model introduced in Benítez-Silva (2002) and Rust, Buchinsky, and Benítez-Silva (2002) , using the main insights first discussed by Seater (1977) . 11
Agents choose how much to consume and save, their leisure (or labor supply), and whether to search for a job, according to the following finite horizon utility maximizing framework,
where β is the classic discount factor, K is a bequest factor, τ t represents age-specific survival probabilities, c represents consumption, l represents leisure, and se is the amount of time devoted to job search. Savings, w below, accumulate at an uncertain rate of returnr, that we characterize as i i d
draws from a log-normal distribution, such that
where ω represents wages, and C se is the cost associated with job search. The within-period utility function is assumed to be Isoelastic and Cobb-Douglas between consumption and the leisure remaining after subtracting the time spent searching for a job, and can be written as follows,
where γ is the coefficient of relative risk aversion and η is the valuation of consumption versus leisure. Consumption and leisure are substitutes or complements depending on the value of γ as discussed in Heckman (1974) and Low (1998) , with the cutoff approximately equal to 1. In this paper we will assume values of γ larger than 1, implicitly assuming substitutability between consumption and leisure. We solve a 61 period model for an average individual that starts working at age 25 and dies at age 85. 12 11 The first two set of authors extend the models of Beckmann (1959) , Phelps (1962) , Levhari and Srinivasan (1969) , and Hakansson (1970) , to account for a finite horizon, Social Security, annuities, disability, and social insurance. In endogenizing the labor supply decision in a consumption/saving framework their work and this paper extend the research of Heckman (1974) , Low (1998 Low ( , 1999 , Flodén (1998), and French (2000) . 12 All the models solved and simulated in this paper use the same preference parameters: β 0 95, γ 1 5, η 0 7, K 0 4, and ρ in equation (6) is 0.9. Most of these choices are around the numbers found in the literature, when available. Benítez-Silva (2002) experiments with different values for these parameters.
We will assume that the agent has only three choices with respect to the labor/leisure decision: parttime, full-time, or out of the labor force. Within each of these choices the individuals can then choose to search for a job or not. If the person decides to search it uses some of the remaining leisure, incurs in a monetary cost, and has access to a higher expected wage in the next period. The cost in terms of leisure can change depending on the employment status, and we have assumed that it is increasing in available leisure (in level terms, but fairly stable in percentage terms). As it will be clear in the next section the parameters governing these costs and rewards are key to the performance of the model in terms of obtaining behavior that somehow relates to what we see in the data.
The model also accounts for wage uncertainty introduced through serially correlated wages, such that
where α t is a quadratic trend that mimics a concave profile of an average worker. The ε t are i i d draws from a normal distribution with mean 0 and variance σ 2 t . If ρ is 0, this reduces to the case of i i d
wages. 13 The value functions depend on the uncertain wage realizations and wealth. We write the problem solved by the agents in the last period of their life as
where labor is again chosen among the three possible states.
is the bequest factor, representing the fact that agents in this model only care about the absolute size of their bequests, something consistent with the "egoistic" model of bequest. 14 Notice that we assume that there is no search in the last period of life since it would not be a productive use of time.
Once we obtain the decision rules numerically (no closed form solutions are available for this problem)
we can write the value function in the next to last period for those that decide not to search in that period as
where
and
13 We do not allow here for nonzero correlation between income shocks and asset returns. For a discussion of this possibility see Davis and Willen (2000) .
14 Hurd (1987 Hurd ( , 1989 , Bernheim (1991) , Modigliani (1988 ), Wilhem (1996 and Laitner and Juster (1996) discuss the significance of bequests and altruism in the life cycle model. where su t represents age specific mortality probabilities taken from the U.S. Life Tables of 1997. If the individual chooses to search, a cost C se is to be subtracted from his or her resources. We can introduce this cost as a fixed amount or as a percentage of the available resources-we solve and simulate both types of models. Also, job search will allow the individual to have access to a higher wage in the next period, which will be taken into account in the expected value calculation performed by the individual. For the case of an individual who decides to search we can write
In the equations above y is a parameter that determines the level of wage increase resulting from a successful search, and the costs of the search have been assumed in the equation to be a constant for ease of exposition. 15
The functions for the earlier periods are again obtained recursively. The simplest version of the expecta-
appearing in the value functions for the different periods can be written as follows
The interpolation of the values of the next period value function has to be carried out in two dimensions.
The double integrals are solved by Gauss-Legendre quadrature, but we use iterated integration since we are assuming independence of wages and interest rates. 16 Given that the value function depends on wealth and wages, we need to discretize both variables in order to approximate the integrals, we use 50 points for wealth and 50 points for wages. 17 An extension that we also consider and that requires only a small modification of the model presented above, is the introduction of a Social Security system. We do this using a fairly simplified characterization of the current S.S. system in the United States. We analyze the behavior of an individual born in 1938, that enters the labor force at age 25 and that works for at least 35 years. We follow the formulae provided by SSA (2000) , and assume that individuals can only start receiving benefits at age 65. However, we do allow for work after that age. 18 We also tax wages at the current individual tax rate (6.2%), and add the taxes paid by the employer (also 6.2%). 19
Results of the Dynamic Programming Model
In this section we present the results of solving and simulating the model(s) characterized in Section 3. is important to highlight that, although declining, job searching continues during the whole life span of the individuals, making the study of this behavior relevant not only when young but also as the person ages, justifying our efforts in the empirical section of this paper. Figure 4 also introduces a model with fixed costs 18 We ignore the earnings test provision for those 65 and over, since it was in fact abolished recently. See Benítez-Silva (2002) for a discussion of the effects of the earnings test in this type of models, and Rust, Buchinsky, and Benítez-Silva (2002) for a similar model with a more realistic characterization of the Social Security system allowing for early retirement, disability award and application, and other social insurance programs. See also Friedberg (2000) for a more general discussion of the earnings test provision, and Myers (1993) for a comprehensive review of the Social Security system. 19 We exclude the Disability Insurance withholding, and assume that the portion contributed by the employer is in fact subtracted from a higher, before all taxes, wage level. 20 Thanks to the use of dynamic libraries written and compiled in C, this complex model is solved in a few minutes and the simulations are performed in less than 30 seconds. 21 Notice that although the costs differ in levels, in terms of percentage of available time, once labor supply is accounted for, the cost of search in terms of leisure is basically the same. 22 As mentioned in the previous section we will also experiment with a fixed cost of search. We believe that making the cost of search dependent on wealth is not unrealistic since in reality individuals might decide to dedicate the resources out of a budget allocation constraint by the wealth at the beginning of the searching period. We do not claim, however, that this is the way people behave, which is why we experiment in the model with alternative characterizations. 23 This result was already implicit in the work by Stigler (1962) and McCall (1970) .
of search (fixed at $1,000) and compares it with the benchmark model. The fixed cost model leads to a slightly lower search level when the individuals are young, and have not accumulated enough resources, but after age 60 almost exactly mimics the benchmark model. Figure 5 shows the benchmark specification and two other curves, which represent models different from the benchmark. Both models consider that the cost of job searching in terms of leisure is twice the cost of the benchmark case for each employment status, and curve labeled high cost-2, also considers a higher monetary cost (3% of available resources) on top of the already costlier search in terms of foregone leisure.
The figure clearly shows that such a parameterization of the model would deliver very little search. It is true, however, that this increase in costs has come without an increase in the reward from searching. We do this in order to isolate the effect of each change in parameters and to start characterizing a realistic set of assumptions for the model. a decrease in the wage boost resulting from job search to 15%. The effect is stronger for young individuals and seems to stabilize after age 50. The last figure showing simulated job search paths (Figure 8 ) compares the benchmark case with one that introduces the Social Security system described at the end of the previous section. We can see that due to the effect of Social Security on labor supply and the way we have defined the cost of job search in terms of leisure (as depending on your chosen employment status) we see an increase in time devoted to job search around the age of retirement (understood as the age at which the individual starts receiving benefits), but after that we observe a very steep decline to reach basically no search as the end of the life span approaches. This last property of these simulations is quite important because we have seen in Section 2 the clear effect on behavior of having access to the health insurance provided by government programs like Medicare and Medicaid.
All these figures of job search over the life cycle present a coherent picture consistent with the theory on search and investment under uncertainty. However, with the results shown so far it is still unclear how important are the effects of introducing the search decision in terms of the other relevant variables in the model, and how successful is the model in characterizing real behavior by individuals. We consider these two issues in turn, and show that the effects on the other variables are not negligible, and that the dynamic model broadly characterizes behavior by real individuals,
Figures 9 and 10 present the labor supply in the benchmark case and three other specifications, and
Figures 11 and 12 show the consumption paths for the same specifications. For labor supply, Figure 9 shows that the benchmark case delivers less amount of time dedicated to work than the specifications with less job search behavior. This means that although searchers spend some of their leisure searching for a job, the gains from this search allow them to take more time off from work and still be better off, because as and simulated in this paper. Figure 13 presents the wealth accumulation for the benchmark case and for the specification with fixed costs. Figure 14 shows that even though the individuals have to pay the job search cost, the wage gains allow for a higher wealth accumulation over the whole life cycle that for the case that almost no search is chosen, predicting that those that are able to search successfully will be able to maintain higher living standards. Figures 15 and 16 present very similar wealth accumulation profiles and not very different from the benchmark. Figure 17 highlights the negative effect on wealth accumulation that introducing Social Security has, a result consistent with the early work of Feldstein (1974), and Kotlikoff (1979) . This result does not necessarily mean that individuals are worse off under the new regime. As a matter of fact, recent welfare calculations by Rust, Buchinsky, and Benítez-Silva (2002) suggest a "status quo" bias in favor of maintaining a Social Security system as an optimal result of a dynamic life cycle model similar to the one introduced here.
All these results regarding job search over the life cycle can have important policy implications. First, the message from our model is that job search goes on not only when individuals are young but also later in life, workers and non-workers seem to be willing to spend some of their leisure to have the chance of drawing their wages from a distribution with a higher mean. However, cost considerations are of high relevance, and that is where public policies can make it easier for older workers to be more active in the labor market and eventually work longer in an economy that will need those workers to ease the labor shortage that can ignite inflationary pressures. 24 But costs are not the whole story, individuals also care a lot about the rewards from their job search. If older workers can only expect minimal increases in wages they will not see job searching
as an interesting use of their time, and might prefer to enjoy their leisure as they grow older.
This last point introduces a different set of issues that can be considered as embedded in the models solved here, and those are mainly related to skill acquisition by older workers. The models solved here can be reinterpreted as models of human capital investment, after all, we believe that education is a productive use of time that most likely leads to sizable increases in wages (Seater 1977 also makes this point). For younger workers the theory and the empirics are well established, but for older workers it is less clear cut. If investing in human capital is very costly and will thus not be undertaken, it is less likely that older people will consider a job because they will only have access to less qualified and poorly paid positions. It is therefore worth considering if public policy should promote adult education and encourage older individuals to consider second careers. 25 These policies may also be of a redistributive nature since those endowed with less human capital tend to be poorer and with fewer career opportunities if they decide to continue working or return to work.
Conclusions
This paper has shown the relevance of analyzing the job search behavior of older Americans. Using the HRS and cross-section and panel data models we have characterized the decision to search for a job by employed and non-employed individuals, emphasizing the importance of age, work attachment, health insurance, and health indicators. Then, we solved a dynamic stochastic life cycle model of job search in a utility maximizing framework, allowing for individuals to endogenously choose how much to consume, save, work and search during their whole life. We have also shown that some features of the dynamic model can be reconciled with the empirical work.
This work can be considered an extension of recent research on dynamic programming models with endogenous consumption/saving and labor/leisure choices to account for the fact that individuals use some of their available leisure to search for jobs. Searching for a job is costly in terms of foregone leisure and in terms of monetary resources, but it is also productive, as the traditional search literature emphasizes, having a positive effect on the wage the individuals expect to face in the subsequent periods. The model solved also extends the seminal work of Seater (1977) to account for uncertainty, public pensions, and a deeper discussion of the implications for consumption, saving, and labor supply of using this integrated approach.
We also present a framework that allows for policy experimentation, and the introduction of uncertainty, public pensions and social insurance.
The dynamic programming model shows that search declines over the life cycle, doing it more sharply after age 50, and that this intuitive result can be reconciled with the data from the Health and Retirement Study. We also show the effect of the cost of search in terms of leisure and monetary resources, and the effect of different wage rewards in the behavior of individuals. Furthermore, we introduce a simplified Social Security system in the model and observe that the sharp effect on job search behavior is consistent with the relevance of social insurance in the empirical model.
These results allow us to consider policy implications related to job search and human capital formation at the end of the life cycle. 26 Our model suggests that workers at all ages are responsive both to the cost of job searching (or human capital investment) and the rewards resulting from that investment of time and tangible resources. Therefore, public policies that can affect the possible costs of job search, or the rewards from it (for example policies that facilitate adult education to allow older individuals to keep up with technological change) will make it easier for older workers to be more active in the labor market and eventually work longer in an economy that will need (externality argument applies here) those workers to ease the labor shortage that can ignite inflationary pressures.
Interestingly the paper's analysis of search behavior at the end of the life cycle represents one of the few and more recent efforts we are aware of to characterize job search as an important issue to consider for older individuals. Up to now most of the research in the Economics of Aging has not paid much attention to search behavior. However, increased life expectancy, improved health, and new technological opportunities allow individuals to consider second careers and to search for part-time jobs. This makes the study of the search decision of this population an interesting and novel project that complements the more theoretical results delivered by the dynamic programming model.
There are a number of extensions of this study that are currently being considered. First, job search can be extended to be either a continuous variable or to have more than two states, allowing us to discuss not only the fact that an individual searches for a job but also the search intensity, with probably different effects in terms of wage rewards. Second, by the nature of the model we have simulated in this paper, the search behavior generated by the model has been basically on-the-job, therefore, it would be interesting to introduce a shock to employment that could lead to some workers losing their jobs, and then attaching a success probability to the search decision, making it a more realistic model and more in agreement with the data that shows that non-employed individuals are the most likely to search, others things equal. This type of model would also allow us to better distinguish job search and human capital formation that are so closely related and basically not distinguishable in our dynamic model. Finally, it is realistic to think that the 
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